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COVER ANDERTON LIFT (immediately north of Northwich, England). To
avoid a flight of locks, with their time-consuming passage
and loss of water, the Weaver Navigation was connected with
the Trent and Mersey Canal by means of this massive lift --
the canal is clearly seen in the trough at top right, and the
river is below. Opened in 1875, the lift was originally
hydraulically operated, each caisson (of wrought iron, 75 ft
x 15 ft 5 in.) being supported by a ram 3 ft in diameter,
most of the effort required to raise a boat the 50 ft being
derived from overfilling the top caisson relative to the
bottom one (one was always at the top in those days when the
other was at the bottom). Each tank full of water weighed
about 252 tons, and the system worked well for twenty years,
until scoring of the rams made replacement necessary. In
1907 the lift was reopened using electric power (with a 30
h.p. motor), most of the weight being counterbalanced by the
cast iron weights working over the pulleys shown. The lift
is a reasonable alternative to either the flight of perhaps
ten locks, which would have been needed instead, or the
troublesome transshipment of goods, which had been necessary
before it was built.
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abstract
Although the economic efficiency of industrial construction
technologies based on long production runs of similar
manufactured components is well known, strict dimensional
considerations and repeated use of a limited number of
formwork types tend to result in "built-modules" of excessive
uniformity. With respect to building form, these
technologies offer little flexibility in realizing more
pluralistic design solutions. The designer's input can be
reduced to applying idiosyncratic skin treatments to a
building framework which, by its repetitive nature, designed
itself before leaving the factory.
If, however, the initial design of these systems is both
formally and structurally reconsidered, assembly generating
much greater ranges in the aggregate form will be possible.
Thus, the input of the designer will be dramatically
enhanced. Given this shift in attitude, the rethinking of
the structural and formal behavior of the components can help
determine the ways in which the systems may be assembled.
Thesis Supervisor: Waclaw Piotr Zalewski
Title: Professor of Structures
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1. WHY MULTfPLCIY7
Social [economic and political] problems 2
inevitably affect architecture and design -
producing for the moment a great deal of
confusion over design's reasonable purpose and
direction. There are swings to a (presumably)
more comfortable past -- the whole nostalgia
movement in home decorating; there is
Post-Modernism, which reduces architecture to
supposedly witty and ironic skin treatments;
there are manifestations like "Memphis" in
furniture and accessories, which I find easier
to take than architecture for some reason --
probably because the latter smells of pure
fashion, supported by a large infusion of hype
from a press starved for news. 50
Dressing table designed for the Memphis Furniture Company,
Milan by Michael Graves.
The Portland Building, Portland, Oregon.
3
George Nelson's dismal perception of current design
and architectural practices is unfortunately not
far off the mark. However, in defense of
Post-Modern's "supposedly witty and ironic skin
treatments," one need only review economic and
political trends which appear to direct builders
and developers toward mundane and superficial
solutions to habitable built form. Economy
dictates that buildings no longer need function for
extended periods of time. It is desirable to
receive a payoff from an initial investment as
quickly as possible; longer-range planning is out
of the question owing to global economic and
political fluctuations. Given this fast-paced
calendar, what is left to design is a building that
is physically, structur-ally, and formally
minimalist. The use of the least material and
labor is paramount. What then remains for the
architect is only the possibility of some
inexpensive and superficial treatment to a
predesigned. (by supposed economic necessity) box.
In many instances, a designer's formal contribution
to architecture is merely painted graphics on an
object's surfa
replaced after
same time that
2
ce which will probably need to
a relatively short period (about
the building can be expected to
be
the
pay
for itself and hopefully be resold).
disposable architecture, not unlike cheap plastic
tableware that is used once and discarded.
EXFERIENTIAL ARCH ITECTUE
4
Maurice K. Smith residence, Harvard, MA.
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Thus we have
What is lacking in that approach to building is any
minutely open-ended relationship between buildings
and inhabitants that involves a range of perceptual
and emotional interactions. Fundamental to the
concept of "experiental" architecture is the
platform that architectural design decisions be
S5 open enough for the inhabitant to become involved
with the design, and to make changes and
adjustments necessary to fit individual lifestyles
without interfering with the integrity of the
whole. The architect's real task is the
development of processes and systems for decision
making. The assemblage of a larger, positive
framework able to accommodate a variety of "infill"
becomes the overall organizing principle. This
fresh approach is clearly a reaction against the
neutrality of the International Style and the more
recent decoration trends attempting to render the
Physical environment more human. If it is truly
cost which inhibits the approach advocated, more
careful attention must be given to low-cost
industrial forms and materials.
A couple in front of their habitation in Martina Franca.4
Although political norms and socio-economic
intentions dictate the direction architecture
takes, society is not so restrictive as to
intentionally close down fresh possibilities of
learning about and experiencing the physical
environment. The fact is, no two people or
situations are alike. Placing a society in an
environment of inadequate multiplicities and
definitions contradicts the notion that variety and
self-identity are important factors in life. It is
hoped that the built physical environment may
generate a common bond between all individuals
within a society, and not merely become a neutral
background for it. The built environment may then
participate and interact with its users. It can
generate a pluralistic order by offering a maximal
range of partial definitions and polarities.
Postignano. The start of the annual
church procession.
6
5
Proc ida.
Corricella
7
6
View from the Marina
If it is possible to generate buildings from a
pluralistic range of definitions, the powerful
self-identity of each individual may easily be
accommodated by the enormous variety and
multiplicity in the physical environment. If this
assumption is correct, there should be no need to
build or repeat a boring singular norm. Moreover,
the conventional non-pluralistic approach to design
inevitably leads to the nihilistic application of
superfluous graphic attempts which generate at best
a two-dimensional formal variety.
Maurice K. Smith illustrates the case for
pluralistic form in the following excerpt from an
interview in The Journal of Architectural
Education:
We can develop a "friendly collage" attitude,
which allows respectfully that people are also
different and their differences can be built.
We don't need to find a reductive common
denominator. Once we believe that, we have a
critical measure, and it's clearly wrong for a
school to have a dozen identical classrooms,
because all those people in them -- students,
teachers, what they're doing and where they
are -- are different. Difference itself
becomes a positive virtue. And every
possible difference sets up more optional
associations... 51
Once the argument for plurality in the built
environment is accepted, the next step is how to
arrive at a comprehensive understanding of specific
formal qualities that would result in a
demonstrably qualitative experience. We must not
lose sight of the fact that we are concerned with
architectural form, and that some degree of
continuity and repetition is essential to the
understanding of the end product. What is needed
8
Facilites Medicales a Woluwe-St-Lambert.
7
is a built physical reference -- (or more
literally, a framework) that is the initial round
of formal and use definition. This framework would
be similar to the armature of a sculptor in that
there would be enough strength of form to provide
an overall organization but not enough to become
heirarchic. This first round of decisions must
support subsequent decisions while not overpowering
them.
of VAwOUsUFbavi "y snMs
Primary or initial form decisions are equated with
access for practicality's sake. Here it is
important to distinguish between access and
circulation. Circulation implies a system which
operates within a building or some other close
built system. By definition, access is more open
ended; it allows for the interconnection of
independent systems and organization within those
systems.
Since access is a primary element of formal
organization, it follows that some predictability
and repetition must occur if for no other reason
than orientation. However, this is not to say that
access is a singular system. The access may be
built of repetitive elements which, if properly
deployed, should add up to an unpredictable whole.
Tuscan and Iberian villages are a good example.
There are dimensional and formal repetitions in the
individual dwellings, yet additive assemblage of
the basic units does not lead to a predetermined 9
continuity. There is a flexibility in addition and
aggregation which allows larger moves and
continuities to remain independent of the rules by
which the smaller moves have been made. Thus,
while the access is built from smaller repetitive
moves, it still retains a distinctly different
identity. This concept of allowing individual
systems to retain their own unique identities is
that of self-stability.
The success of Moshe Safdie's Habitat also depends
to some degree on the principles of self-stability \
and aggregated continuities. The placement of
precast dwelling units, which are by definition
self-stable, depends on some larger organizing Habitat, Montreal.
Q
principles (i.e. larger continuities). Safdie has
introduced a framework (built access) that
apparently conforms to the direction and overall
form of the dwelling aggregation. Out of
structural necessity, he has created a heirarchic
primary system which doubles as access, but is not
so formally stable as to become independent of the
precast dwelling units, and vice-versa. The
result is that the primary access is only
intensified by the registration of the precast
units. Neither of the two systems are really
independent from each other in this respect, and
thus a heirarchy has been created: one system is
structurally and formally dependent on another.
Were either of the systems truly self-stable, this
interdependency need only occur at will.
Registration of habitations to the
"built-access."
... If we are designing ... housing for 500
people, part of the proposition includes
enough recognizable definition so that the
rest of the built landscape can reciprocate.
52
Through the lineal aggregation of self-stable
additive growth forms, the designer may create an
environment not only rich in formal variety and
multiplicity, but one which can have larger, more
recognizable continuities as well. Large
10
definitions* and continuities are crucial for two
reasons: (1) Without access continuities,
orientation within any habitable structure is
difficult. The larger moves prevent the overall
aggregation from becoming maze-like. (2) In order
to arrive at any sort of interaction with the
natural landscape, built or natural, large scale
continuities are essential. If the larger
definitions are easily recognizable, then they may
participate in an additive manner with similarly
sized definitions in the landscape.
Large built definitions are substitutions for Cesares.
"landscape" realities. What remains to be
determined is how big is enough?
a12
2. MULTIPLICII\r of PROCEiSS
Of all the primary objectives in this thesis, the
emergence of formal variety from inherently
repetitive building processes is paramount. The
formal failure of many industrialized building
technologies does not lie within the physical
system per se but with the singular deployment of
its parts. Regularity and monotony result from the
use of only one process. Many of Mies van der
Rohe's buildings are exemplar of this
misunderstanding. Although the Mies buildings are
very direct, they offer neither the possibility of
formal interaction with the environment nor any
attempt to create habitations which are more than a
single designer's obsession with a singular
building system. Mies' glass boxes are just that
-- complete object definitions randomly "lowered"
onto any landscape.
12
900 Esplanade Apartment Buildings
(model), Chicago. Mies, 1954.
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Walter F5rderer's folded concrete wall chapels are
similar to the Mies buildings in their singularity,
with one important exception: they don't always
13 make completed spatial definitions, which allows
for the possibility of interaction with other
forms. Although the physical form of F6rderer's
chapels rises from only one material and one
process, the intentional incompletion of room-sized
definitions allows for and implies that there is
more to the building than what is literally cast in
concrete. From the exterior, F6rderer's buildings
appear to be only the beginning of a larger
structure. Their formal incompleteness implies
that more (or less) could be built. (The
Protestant Centre at Monheim resembles a habitable
1 elevator-service core.) On the interior, the
recognition of the reciprocal interaction of other
self-stable forms (citizens in this case) with the
built-form only occurs because of a -deliberate
non-completion of space on the architect's part.
It is this duality of concern that gives the
14 F5rderer buildings their life and interaction with
the environment.
Interior of "Im Grafler" Technical and
Higher School at Schaffhausen-
Herblingen.
14
Protestant Centre at Monheim, North
Rhine-Westphalia.
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By taking any singular system and deploying
components of that system in a "formally literate"
manner, it is not only possible to arrive at
pluralistic building form, it is, more importantly,
possible to induce participation of the built-form
with the environment.
15
PARTiAL DERNIoN and AGGREGATION
15
By intentionally not completing spatial and built
definitions, the participation of many different
formally stable partial definitions is possible.
Multiplicity, by definition, implies differences --
or at least the condition which allows for the
coexistence of manifold and various parts. If
multiplicity and plurality in built form are to be
achieved, even through the utilization of a single
building system, then arrangements of different
forms is required. Assuming that each collection
of forms in an aggregation is self-stable (existing
in its own right), then these forms can best
coexist reciprocally. The aggregation of two or
more formally dissimilar systems is not a
Ford Motor Company Plant in Michigan by contradiction if they are so deployed. George
Albert Kahn. Nelson writes:
Western religion lives with the complication
of gods living along with devils, and much of
Christian theological speculation has been
devoted to the question of how God in his
infinite goodness can permit the existence
16 of evil. 53
Habitants and users are a subset of "formally
stable partial definitions." Eastern religions
have attempted to resolve this paradox by accepting
the existence of polarities. The idea is that
so-called contradictions exist in harmony with each
other. Moreover, one cannot survive without the
other. The visually reciprocal form of the
yin-yang symbol illustrates this relationship.
Both attitudes (East and West) can be applied to
the design process. In the West, current trends
lead to the expectation that science and technology
might be a solution to the ailments of society.
Although numerous technological breakthroughs seem
to resolve many difficulties, they generally do not
come without cost. The side effects of
technological milestones create difficulties that
are often more severe than the original problem.
When corrective action is taken, the process often
repeats itself until the problems are so great and
many-faceted that a simple solution is no longer
possible. As a rule of evolution, the problem
moves from simplicity to complexity.
Honen-in. Interlocking joint used to
joint wood and stone. Near Ginkaku-ji,
Kyoto.
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The present conception of the universe starts
with some hydrogen atoms drifting aimlessly
in a bottomless void. Some fifteen billion
years later these have evolved into 92
elements, planets, about 20 amino acids,
art, science, contraceptive pills, Grateful
Dead and Ronald Reagan. Our very survival
may depend on our ability to deal with these
contradictions. 54
As a design process, "Built Form" addresses the
yin-yang principle by allowing different and
independent forms to coexist harmoniously in
space. Continuities of space help to build the
larger definitions which can bring together
seemingly polar or contradictory forms. If space
between independent forms is organized in a manner
allowing reciprocative continuities to unify those
forms, then a readable and understandable
multiplicity of form is reached. The resultant
built form is a continuity of differences. that is
interacted with by both the environment and the
user.
The underlying assumption for this thesis is that
formal richness and variety may be achieved through
the aggregation of more than one industrialized
building technology. It is clear that
industrialized building technologies themselves do
not contain enough information to create habitable
form. It is not enough to consider only the
structural or physical properties of any building
process. Habitable form may only be achieved with
a comprehensive understanding of form itself.
Without an understanding of some basic formal
principles, even an aggregation of self-stable
systems cannot be successful. If the designer
becomes infatuated solely with building systems and
constr.uction processes, then those particular
systems or processes will run uncontrolled
throughout the resulting structure -- even in those
having more than one type of building component.
Structural principles and physical components
provide only limited clues toward a successful
habitation.
For example, consider a habitation built entirely
from cast-in-place (cip) tunnel formwork. The Cellular construction system,
Copenhagen.
process involves placing reinforcing bars around a
greased formwork. The concrete is poured, cured, 7
and after twenty-four hours the formwork is slipped
out horizontally and set on top of the hardened
shell. The process is then repeated. One attempt
to break the monotony and inflexibility of the
19
resulting building is to widen the formwork at one
end, which assists in its release from the cured
concrete. If this process is exaggerated, the
linear aggregation of units will become curved and
some variation can thus be induced. However, this
does little for the overall building form besides
allowing the building to curve, snake-like.
Attempts to express this structural modification of
a building system only contributes to the
construction process and add little or nothing to
the building form. Without territorial and
directional definition, there can be no useful
built form, only a singularly monotonous structure.
Given the availability of a multitude of
18 industrialized building technologies which are
repetitive, some form language is required to
aggregate the self-stable chunks of building. A
formal "vocabulary" and set of rules are outlined
in the following sections.
20
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3. FORM BIEHAVIOR and
RECOGNITION
When working with self-stable building forms, a
field organization is always employed. If a
conventional grid system is the overall organizer
of individual parts, then those parts are subject
to a heirarchical arrangement (dependent on
subdivision) and subsequently cannot be considered
self-stable. Not only is a grid system heirarchic,
but the notions of direction, territoriality, and
slack (the space between stabilities) cannot be
adequately addressed. These concepts embody the
fundamental principles which will result in a
workable aggregation of self-stable building
components.
Katsura Palace. Main view of the garden.
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DIRECTION- FIELD ORGANCZAW10N(S)
9
There exist two distinctly different directional
systems: habitable and processional. A
processional directional system relies on the
building up of a single spatial direction with the
addition of relatively parallel components (0 -15 )
in a neutral field. An intensification of
directionality is achieved by allowing the initial
components to move at will parallel to the desired
direction, i.e., avoiding the registration of
components normal to the main direction will
reinforce it.
* .4
1975 mosaic in Duren by Ludwig A street or racetrack may be considered examples of
Schaffrath. processional directionality.
24
Habitable directional form may be considered an
attempt to intensify a primary direction by the
registration of perpendicular components to the
primary directional component. When working in
such a manner it is important not to work against
the direction of the established field and thereby
allow the perpendicular direction to dominate. If
both directions are of equal strength, then there
is in effect no direction. In this sense, a
directional field's components should be
heirarchic. Therefore, to retain or intensify the
primary direction with a habitable directional
form, the perpendicular components registered to
the initial form must "slip" in the same manner
that processional "slip" occurred in the first
example.
In the omni-directional form diagram, neither
direction dominates the other. In the second
figure, the vertical components are permitted to
break and slide along the primary definition,
indicating greater importance and strength of the
initial direction.
The slipping action of certain components of any
directional field allows the field to retain its
Habitable omni-directional form.
Habitable directional form.
Overleaf: plan of Robie House, Chicago
by Frank Lloyd Wright.
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directional integrity (see following figure).
Furthermore, the registration of normal components
results in the emergence of some partially closed Z
territories and zones. These territories may be
considered habitable. They are privacies which may
be connected by the directional access system.
TEFEIToRIALITY Mosaic study by Schaffrath.
The second principle in developing a working
aggregation of self-stable components is that of
territoriality or partial containment. A
containing form functions in two different spatial
modes. First, this element is an "optional"
container. It "contains" some space while
remaining open enough to allow continuity, or
vice-versa, to invite an alternate system to assist
in the definition of the territory. 27
I CTo understand the reciprocal nature of a
containment a look at directional field
organization is in order. To begin with, a field
of four directional zones is established. Were
each of the four directional zones built, then this
arrangement might be referred to as a "packed"
directional field. Packing refers to the
interrelation of components, or lack thereof.
Without space or slack between the components, no
territorial claims can be made. The first step in
achieving territoriality is to establish exchange
between the initial four zones. This may be done
through the lateral displacement of the edge zone
in select instances.
"Packing" of wall form at La Alberca.
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The diagram illustrates a reciprocal exchange ± 3 + Y
between the non-built space in zones (1) through
(3) and built form (dark) in zones (3) to (4). By
laterally displacing a small portion of the fourth
zone, the contact area between the two zones is f
increased. Note that the built zone still retains W
its directionality and registration. To create a 2
territorial exchange between two components another
lateral displacement is required. Then, its
nature being reciprocating and territorial, the *1
"first" primary self-stable form is defined. The
form is stable because it stands on its own yet it
is engaging with "external" adjacent space. The
diagram embodies the rudimentary principles of
self-stable form: direction and territorial
control. 
--
It. is the reciprocal nature of this particular form -
that allows it to interact with and to partially 4+. 3 +.0
o* 3+3+O :
contain adjacent space. Independent stable form I+1ez+1+0
must work in a reciprocal manner. This results in 0+++o
a formal relationship with spatial continuities, 08 C)
linking numerous self-stable building fragments.
Hence the importance of the yin-yang principle.
29
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Preceding pages: Harold McCormick
house, Lake Forest, IL, by Frank Lloyd SLACK
Wright.
The intent of the thesis has so far been to arrive
at an understanding of formal non-repetition
through the use of more than one formally
self-stable building system. The second criteria
is that these systems rely on repetition of like
components for buildability. The issue which has
not yet been addressed is that of how space affects
the overall form of the project. Although the
components of the physical systems may be
repetitive, a formally chaotic aggregation could
result if the variable building chunks are not
deployed in a coherent manner.
Cesares: Windows and doorways appear
as formally stable components within
dimensionally stabilized wall zones.
Note the repetition of window dimen-32 sions between windows.
Now that the fundamental principles of a physically
deployable part have been addressed, the space
between parts may now be "built." "Built space" is
defined as the formal component existing between or
adjacent to deployed, self-stable parts. The Maine
coastline illustrates the reciprocal relationship
of the physical built form to built spatial form.
In this reference, the self-stable "built forms"
are the roc-ks and the water is the space or slack.
Although water tends to register to the land in a
manner dependent on the rock forms, the overall
form of the intersection is actually dependent on
the physical form of the water. The form of the
intersection changes with the tides. This analogy
illustrates a second, more important principle:
the reciprocal relationship of the two forms,
demonstrated by their interlocking properties.
Although the rocks along the coastline appear to be
the initial self-stable forms to which the "slack"
or water registers, due to the reciprocal nature of
the water's interaction with the mainland, it may
also be considered a formally stable element. In
this sense, the water's stability is a result of
the interlocking behavior of the two forms --
landscape and water.
33
DIMENSION
The second principle that produces spatial
stability is that of dimensional repetition. The
-F following diagram illustrates the manner in which
self-stable elements (dark) may be arranged so that
the dimensions and form of the space between them
retain similar characteristics to those inherent in
-the original definitions. The heavy lines indicate
the repetition of dimension found in both positive
and negative form.
Although dimensional considerations create
similarities between positive and negative form,
this particular organization is still defined by
the five original demarkations discussed earlier.
In other words, all forms -- both positive and
negative -- are strictly registered to those
demarkations. A heirarchy similar to a
one-dimensional grid system dominates the
organization. Recall that if a heirarchy exists,
it is then impossible to have components existing
without reliance on another system. As a result,
the fierce registration of forms in the preceding
34
diagram leads to a "packed" directional field
organization, even though the forms are
dimensionally stable. There is no slack between
the forms.
Operational dimensional stability will not only
allow the forms to remain free of a heirarchic
registration, but will also allow an "open" field
organization to occur. In the following figure,
the original demarkations are subject to
displacement and/or reorientation based on an
initial system of dimensional repetition. The
field is thus stabilized.
The concepts discussed in this section represent
the fundamental principles used to design a field -
organization comprised of variable self-stable I
components. The diagrams are not intended to be
taken literally -- they illustrate a process which
enables a variety of independent forms to be
aggregated into a coherent organization.
35
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4. OPERATIVE PRINQPiS and
DEFINITIONS
Given an understanding of the fundamental concepts
of formal behavior, an examination of the physical
manipulation of those principles is essential. To
begin with, form may be classified into four
generative categories. Each of these four groups
may be subdivided into two opposing behavioral
groups, intensification and transformation. Once
the initial generative categories have been It
established, the intensification and transformation
aspects of those categories represent the manner in
which the designer may influence the basic
principles of form.
"Fairbairn" steam crane built by Stothert and Pitt about
1875.
37
GENERATIVE FoRm CLASSFicATIoN
Continuity
Continuity (knitinia,-Iti). [a. F. continuid/
(16ith c.), ad. L. continluit-emt f. continu-s: see
-ITY.] Tne state or quality of being continuous.
1. Of material things: The state or quality of
being uninterrupted in extent or substance, of
having no interstices or breaks; uninterrupted
connexion of parts: connectedness, unbrokenness.
1543 1-ce51 i5.7o DEE MaM. Prrf Dj, Fyre and Ayre
.% Ill deccnd, when..their Continuitie should be disolued.
;
6
a7 Tor-su. Fcur.f Beasts 1673) 38 Inflaming the body,
loosing the continuity of the parts. 2615 CHOOKE Bo.h Pf
Ala', 3o7 Now there is no conti"uity bet wecrie the vmbil-
call veine and the hollow veine. 2646 Sik I. li(oWNE laeud.
EpA it. i. cs Continuity of parts is the caiuse (if permaciuitv.
2 727-511 11iAMi11-kh C>'I., L'Onlinulzey isk usually defineda,2i111-r cii thuiasediat e cohiun of "rt Il the
CIitle 1JU;dIllil. 380 .i Y mouN il (;trw. 1P 111. 5?l
Th tic oitinuity of i le fuontie. zb: 3 iAK1.Wi.Lu. /ntro...
GrL.(iE 5 i52 Nmetitimesthe cotinuity of rotk% amdairata
is .. broken. 2855 IAIN SIrits 4 /Xt. t. ii. § 17 (L604) 46
The continuity of the cord with the brain is naeces.ary.
2. Of immaterial things, actions, processei, etc:
The state or quality of being uninterrupted in
sequence or succession, or in essence or idea;
connectedness, coherence, unbrokenness.
2603 HNow ND PluarcA's Mor. 1356 All that shall be,
harh a mtint and dependance of that which is, by a certeine
continuitie,which proceedeth from the beginning to the end.
1752 HARRiS tierrns viL .17861 2o We may gain some idea
of Time, by considering it under the notion of a transient
ContinUity. IS7o W. IRVING Sketch Bk. 1. 2o In travelling
by land ti.ere is a continuity of scene, a connected succession
of incidents that carry otn the story of life. 2842 W. GUOVE
Corr. P:rs. Forces Pref. ted. 6 16 The continuity of atten-
tion uce-ary for the proper evolution of a tinii of thioighL
In architectural terms, continuity represents a
large definition -- an aggregation of smaller
definitions. Continuity exists as the lineal
addition of a number of not necessarily similar or
identical parts. These parts, no matter what their
physical form, are arranged in a manner perceived
as a coherent whole. Continuities in self-stable
aggregated building form are essential for the
understanding of larger definitions of built form.
The notion of continuity is the principle that
can interrelate incongruous bits.
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b. Law or J;rindap/e of roninuity: the principle
that ill changc, sequence, or series in nature is
continuous, and that nothing passes from one mate
> to another fer sal/um.
a The phrase origin:ated with .eilnitz. In 36E7 ie laid
down as a genecr.dl prinacipek that uicrc there is contmuity
Letween data, such that one case contintiall y appiruaches
and at len-th lose, itself in another, there will be a corre-
sponding continuity in results or properties. For example,
it is a property of the ellipse that all rays from the one focus
are reflected from the curve to the other; in the parabola
all such rays reflected at the curve are parallel; if there be
iven a series of ellipses continually appruaching the para-
ola by the continuous increase of distance between the foci,
0 -the focal radii of these will continuously approach the rela-
tion of parallelism, so as at lenth to differ from it by less
than any asignable amount. This was according to Leibnitz
'a principle of general order', having its origin in the matbe.
matical infinite, ab-.olutely necessary in Geometry, but hold-
ing good also in Physics, because the Sovereign Wisdom. the
source of all things, actsasaperfect Geometer, and according
to a harmony that admits of no addition. In 1702 he re-
ferred to this principle as 'the law of continuity', and claimed
that it operates in all natural phenomena ; and in his
Aouveaux Essais, he declared it to be part of his ' Law of
Continuity 'that everything in nature goes by degrees, and
nothing fr saltum.
[3687 LEiDNiTz L c/tre d Mr. Bayle Wks. Erdm. 304. x69
Leutre A Mr. Arnaiuld ibid. 107 Chacune de ces sul,
stances contient dans sa nature legem continuationis serici
suarum operationum. 1702 - Rrpi. aux Ref. de Bay!r ibid.
if9g/2 Qu'il ne se rencontre jamais rien, oi la loi de la con-
tinuiti (que j'ai introduite, et dont Jfai fait )a iremicre
mention dans les Nouvrl/rs de Ia R/Jitulique drs Lettres
" dc Mr. ltcyle), et toutes les autres regles les plus exates
des Mathcnatiques soient violies. a 7 6 - Nou'. Eu.
. xvi, Tout va par degris danks la nature et ricn par saut,
et cette regle, l'dgard des changemnents est une partie de
ma loi de la continuitL.] 753 CHAM BERS Cycl. SuppL s.,
An eminent mathematician has supposed what he calls a law
of continuity to obtain in the universe, by which law every
thing that is executed or done in nature, is done by infinitely
- small degrees. x812-6 PLAYFAIR Nat. Phil. (18: 1. 273
When bodies, whether solid or fluid, art on one another by
impulse or percussion, in such a manner that their action is
subject to the law of continuity. 1830 HERSCHEL Stud.
Nat. I'il. ISg it prevents a breach of the law of continuity
", between transparentand opake bodies. 384: J. R YoVKG
Malk. Dissert. ii. 74 That the angle cha-iges at once from
900 to zero, is to admit so palpable a violation of the prin-
ciple of continuity.. that, etc. 2852 M UtLcAn Jnyh/d. Geom.
ted. 21. 1878 TAIT & STEwART Unsee'n Unhi. (S880 p. xii,
We endeavour to show that immortality is strictly in ac-
cordance with the principle of Continuity (rightly viewed).
San Gimignano. 29 3 9
C. Equation of continuity, in Hydrodynamics :
the equation connecting the rate of change of density
of a fluid within any clos:d surface constantly full
of fluid with the flow of fluid through the surface.
3836 T. WLSsTJ Mu Equilibr. 4 Motion of Fluidr. M88o
HAUGHTON PAys. Geog. iii. 14. a88 h IICHIN ni. Aie.
3. Thie state or qu-lity of being continuous in
time; uninterupted duration. rare.
:646 SIR T. BROWNE Pseud. Ep. iv. xiii, Wee need not have
recourse unto any starre but the Sunne and the continuity of
its action. x84o hiRs. BROWKi4r. Dram.: of Exie Poems
I85o 1. 27 Their stedfast continuity of gaze. :84 BREw-
srER Mart. SC. IL iV. 138361 :46 A painful distase, which
had its orizin in the severity and continuity of his studies.
4. quasi-concr. A continuous or connected whole;
a continuous or unbroken course or series. (Of
material or immaterial things.)
:6o: HOLLAND Pliny II. 423 Running throughout one
continuity without interruption. a:6: ForuvA!Aemn.
i:. Ix. 9 3 ::6:r:) 296 All magnitude-; and continuities are de-
duced from one originall prick. :644 MILTO!A rerp. tArb.)
70 When every stone i. laid artfully together, it cannot be
united into a continuity, it can but be contiguous in this
world. 809-1O COLRIDGE Frirdt:&65) : 39A ch aiin that
ascende in a continuity of liniks.
b. A part contnuous with something eis:. rare.
x8o9 W. IHvING Knickerb. :i&6: i z4E The New-Nether-Larads .. a continuity of the terrnory taken uenion of--
by the Pilgrims, when they landed on Payrcou:! R.jck.
5. Solution of continuity: the :act or cjndtion
of being or becoming discontinuous; frac:ure, rup-
ture, breakage, 'break'. Orig. used of 'wonnds,
etc. in an airnal body; thence lso in o:htr senses.
3543 TRAIIERON tr. iro's Cithrrg. itSo :: Tne leasrt
can not suffer solution of continuitie witliaut ceatd .. :66:
IiMAuMAU. 7ust 'ind. ii. 11 SchiNsmze iN an exterior breach,
or a solution of continuity in the body E1e0i.iL 37o7CUril's. in Iu/sh. 4 Card. 77 The .klution (- C-.tinuty
nay hinder the Juice from inuuntir;. i;9e besse Ar.
,ErV. 24 With whaat iaddirew% thi.. tenijrary t f Ihim.
teir( alj 4 ontmiliutity it ke It (11mi1 the CeC. 5-7 11 1-0A.LL in
Dai/r rwu' 2 Or.t. 2 5 Ve ire bMroIIt w uttt.t nu ion of
cInItiui y Into the jin e-rnce (f jarolderns, which.. Le entirely
outside the domain of pihyicL
5 5
Horizontal continuity:
Gargano Peninsula.
Vieste at the tip of the
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Contairment
The family of forms which gives rise to
territoriality is referred to as containment. As a
general rule, containments may be independent
elements registered to larger continuities.
generic form of containment is the "U".
The
With
respect to programmatic function, the "U" form is
generally considered as a use territory. Use in
this sense can only occur if the contain
territory is not overly disturbed by movement
through access. Therefore, "containments" must
aggregate to contribute to a larger continuit
The physical form of a single containment invokes
collective attribute, e.g., a gathering place
public zone.
In "Built Form" theory, containments are consider
more flexible if not completed. Total completion
of any form results in the inability of that fc
to interact with other forms in
by juxtaposition.
its vicinity except
Completed containments, then,
are "isolated" objects.
Containment (k/nti-nmint). rare. [f. as
prec. -t- -MENT. Cf. OF. contenenent.] The action
or fact of containing; holding; restraixt; t de-
portment, behaviour; CONTENEMENT.
x655 FeLLER Ch. Hist. ix. iX. J 9 A vast summ eC.outh t0
shatter the conteinment of a rich mans estate. Times
Starehause (L., A good means of virtuous comaiment, as
w'ell in the days of peace as of warme x879 G. MEREDJITH
Oiso 11. i * 40 Revelry in sobriey, containment iu exult
aton. 56
Contain (kent1in, r. orims: 3 contoini, 4
contenwn1, contioneii, kuriteyne, (pa. tlc.
y-contyenod, y-contynent), 4 -6 contr'uu kchiefly
Sc.ad n:oirh.), .- 7 coiteyne c, contointe, , %c.
conton, 6 contaigno, 
-teygi, S. -tualn, 6 7
containe,-tavynse, 7-cOntain. [ M nrin-c n,
conten-c, a. OF. cojti-ir (3r prs. pies. Noi.
man con/cn.t, conten-ent, subj. coitenic, .teine)
= Pr. contcncr, -ir, Sp. contcnicr, ]t. contcnirc:-.
L. coninire, to hold tugether, keep together, com-
prehend, contain, f. con- togcthCr -, Itube to hold.]
I. Fo have in it, to hold ; to comprise, enclose.
1. trans. To have in it, to hold. (Said of a 'essel,
a space, or the like.)
1382 WYCLIF .er. ii. 13 Wastid cisternes, that contenen
11388 holde) watni moun noL c1490 J'romp. Parv. 91
.WS. K. Contrtnyn, hauyn or kepvn wit-innyn. czs76
'HYNNL Ld. btrchlr's Crest in Aumadv. App. 11865 115
In brittill glans. is %Jholsone wyne conteynde. 3673 RAY
.7purn. Low C. 6. The Juices .. conteined in the \reins of
the Earth. 3709 PorE Ess. Crit. 283 So vast a throng the
stage can nt er contain. x86o TRFNCH Sermu. WIes:,,m. A.
XX. 225 ie ere not formed to contain God's truth, but to
be contained by iL
b. T'o be capable of containing; to have capa-
city for: usually expressed by to HOLD.
1526-34 TiNtALL 7ohn ii. 6 And ther were stondynge
theare sixe waterpottes of stone .. contaynynge two or thre
fyrkins a pece. And Jesus sayde vnto theni: fyll the water
pottes with water. s530 PALSca. 496 1 This pot contayneth
eyght quartes. 3875 URE Dicf. Arts I II. 1120 In the Wear
the best coal is put into tubs thebe are waggons without
wheels, containing each 53 cWts.
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aV. xvi. T ij b, Icusaedron is a solide Figure, v-nder twentyc
cquall equiangle triangles conteyned. 1594 hiLU.NEVIL
Exerc. I. v. (ed. 7) 17 Aske how many times 9 is contayned
in 29. z66o BAnRow Euclid :. axiom xiv, Two right lines
da not contain a space. J/id. I prop. xlvi. note, A Rect-
arqle contained under two right line3 given. Ibid. xi.
def. ix, Like solid figures are such as arc contained under
like Planes equal in number. :813 H. J. Jluooxp. /ntrod.
Crystallegr. 123 The new figures would be contained
within -4 isosceles triangular planes. 1875 ToitUWLI
A/refra (ed. 7-lii. 1709 We hae ofid the hilbes.t power of
a which is contained in 1,1. .thus the required luwcr is it.
t 7. To include, conprelcnad (in a uriting, under
a title, division, etc.). Obs.
3548 Tt;NLR Aames of /crbes 74 Mlany learned men
contayne the red M ynt. .under Sisymbrio. 3561 1. NoRToN
Calvin's Inst. a. 28 He conicineth both these pointes in his
law. r65z N EFDIIAMI tr. Selden's A/are Cl. 83 The Isles and
%he Sea it self might bee conteined here, as particular parts
of the Government or Province. 2666 EAkL ORILRY State
Lett. (17431 11.99 The proclamation may also contain, that,
if any one fails therein, etc.
II. To hold together; to keep under control,
restrain, restrict, confine.
t 8. To hold together; to sustain. Obs.
C 1374 CHAUCER odet/L ::t. xii. 102 Yif Eere ne were oonbat contened[e] Pat he ha conioigned and ybounde. 3579
FENTON Guicciard. 1323 The army was at a maze where to
seeke vittells to conteine the bodies which the stroke of
diseases h Ad yet left on live.
t 9. To hold (in a certain estimation". Obs. rare.
16o 1. JoNsON Poetaster V. i. 37 The dull detractions Of
Iraden souls ; who..Contain her worthiest prophets in con-
tempL
t 10. To keep or retain in a certain state or
order, under control, in suibjection, etc. Obs.
3538 SrAhxEv England I. i. :o Iy lyke wysdon they
must be coniteynyd and kept therin. //idd. I. iv. 3a o Al stchl
lawys..wych cunteynie the pepul in gud ordur und rule.
1598 IANCICLt.Y /-eli. /anl . O603) 28 That fhe s.ight and
hoirur thereof .. might coayne thm ian illmodetie. :649
SnI.rN /,awS 'ing. 1. xxxviii. (r7y) 58 A (Air opporttity
of containim; them for ever :tnder their awe. 3705 SIAN-
huL I'aratlr. 111. 409 The Ceretaonial Law .. was givcn
to contain the Israclites in their Duty. 1776 GintoN Decl.
4 F. xii.a1792111. 8 It was almost inipossile that lie could
at once contain in obedience every part of his wide-extended
dominions. i8gr SiR W HAM1ILTroN Dis:uss. (:852) 396 To
contain his pupils within statutory regulations.
t 11. To restrain, hold in, keep in check ; to bold
back, keep back, hinder (from an action, etc.) Obs.
3523 St. Papers Hen. VIII, V1. ixp The same shal do4 2 grete good for conteyning of the Swicer. 1596 SPENSER Market in San Gimignano. .1
Mosaic in
Schaffrath.
the entrance hall of the Alsdorf Rathaus by
A
Astrol. i. § 8 A degre of a signe contieneth 6o Mynutis.
x6xx BIBLE Ez;k. xv. rx That the Bath may containe the
tenth part of an Homer. 1875 URE DiCt. ArS 111. 1123
In Ireland the perch contains 7 yards, and the mile 224a.
Mod. A pound avoirdupots contains 7000 grains.
t 4. To take up, occupy. (Cf. COMPRISE 4 c.)
C 1374 CHAUCER 7'reoylus ill. 453 For ber was som Epistel
.I)at walde as seith myn auctour wele contene Neigh half
i. boke. 1483 CAxToN Gold. Leg. 1o/2 Yf 1 shold here
expresse alle the myracles.. It shold conteyne an hole
vol ume. 1598 BAUCKLEY Felic. Jwa IM. (16031 15o That
matter alone would containe a reasonable volume. z736
Swirr Let. 1.% May, A complete history c-f the .. absurd
proceedings in this kingdom would contain twelve large
volutmes itn folio.
t 5. To enclose (so much space, etc.). Said of
a boundary line, or of a person. Obs.
1490 CAXmON Enrydos vii. hensding, IIow dydo .. boughte
a muche londe..s slaMe myghte conteyne wyhin the space
of the hide of an oxe. C 1500 Melusine 44 TI grete com-
pace of the ledder Ithong), which conteyned wel the space
of two my lies of grounde.
b. pass. Of a space, region, etc.: To be com-
prehended, included, or intercepted (within a cer-
tain space, bc/wcen certain limits).
r Y391 CAuc-c A s!r'.'. n. I 3u lie arch meridian )Yat is
c onttied or linatericept bsy-twnxe the tcnyth and the equi-
Li.:Xal. 1530 1'ALSG. 4 Tle couttrevs that be cunteygised
I.et %-ene the ryver of Seeit & the ryver of Loyrre. 3584
l'owr L Llod's Canra i That part cunteined bit weene
ie Freichi Sca. 1603 KNOLLtS list. -/ur., (163S) 384
Tht kingmdome..was contained within the bounds of the
le'%er Asia. Aed. The Asteroids revolve in the space
contained between the orbits of Mars and Jupiter.
6. Ala/a. a. Gcom. To encluse, include, form
the boundary of ta figure, an angle) ; in pass.
formerly to be contained under.
A rectangle is still said to he containcd under the two
lines which form its legtith and breadth ; so i transf a
composite number was formerly said to be containaed under
its factors.
b. Arith. and Alg. To have as a factor or sub-
multiple ; to be divisible by, without remainder
(also, less strictly, with a remainder). In pass.
(const. in) : To divide, ' go into' (without, or less
strictly with, a reimainder..
.570 B3ILLINGSLEY Enclid i. def. ix, If the lines which
containe the angle be ri;ht lvne:, then it is called a right-
lyned angle. //id. def. xv, A circle is a plaine figure con.
trvned under one line, which is called a circumference.1/id. vii. def. xix. 187 A square number is that .. which is
contayned vnder two equall numbers. 1571 DinGGEs Pantorn.43
2. To have as part kor the whole) of its contents
or substance; to comprise, include.
1340 HAhaPOLE Pr. Consc. 999 Pe lawer werld .. Contenes
haly I~e elementes alle. 3340 A.. enh. ji8 Pe zeue benes Pet
byei y-contyened ine hoh pater noster. f 1400 MAUNDE.
(Roxb.t xiii. S8 In is rewme of Surry er many rewmes
contende. x480 CAXTON Chran. Eng. ccxxi. 211 H e -vncloscd
the lettre and saw what was conteyned therin. 3509 FisnER
Fun. Seryn. C'less Richmond Wks. 3876 1. 295 The crowne
of our lady .. after the manere of Rome conteyneth lx and
thre aues. z54z BELLENDEN Cron. Scot. Tabula sig. D iiij,
The table .. contenand the mater of cuery bukp:. 36oo J.
HAMILTON (title) Facile Traictise, Contenant, first : anc in.
fallible reul..Nixt, a Declaration, etc. 1697 DRYDEN Vir.
Georg. iv. 305 And Grandsires Grandsons the long List con-
tains. 3863 A.J. H onwooo 1'ear-s. 30-33 Edw. I, Pref.:2
The volume..having once contained many more [page,] than
it does now. 1875 JowEr- l'/ato ted. 2) V. iS The Laws..
contain a few pas'.a.ges which are very grand and noble.
b. Of a material body or substance: To have in
it (as a constituent element, or in combination).
1756 C. LucAs Ess. II'aiers 1. 84 Such waters as contain
most air..are found the lightest and purest. 1831 3. I.DAv,%
Alanual Alat. ird. 273 Some of them contain be;ide%,
carbonic arid. 386o TYNDALL Chac. :. xx. 243 The rock
evidently contains a good deal of iron.
t 3. To include, comprise, extend over, measure
(so much space, time, or other magnitude'. Obs.
C 1374 CH AUCER Borth. I. Vii. 5 6 As myche space as besee
and Ithe) mareys contenen and ouergon. c 1391 - Astrol.
. § 7 The space bytwene contieneth a Mile-wey. 1398
TREviSA Barth. )r P. R. tt. vii. 11495153 Of all the fygures
of the same lengthe the cercle is moost and most conteynyth.
C 1425 WVNTOuN Cron. n11. iii. 171 Pe tbryd elde..Contenys
nyne hundyr yhere And twa. z526-4 TiNDALE Acts i. 12
Then returned they .. from mount-olivete, which is nye to
lerusalem, conteyninge a Saboth dayes iorney. [So 2557
Geneva.] 355: RoBINSoN tr. Aore's Ulop. it. (Arb.) 72
The Hand of Utopia, conteynethe in breadthe .. cc miles.
z563 SHurE A rchit. E iv a, Tuscana conteineth in height
.6. Diameters. 3697 PorTn. Antig. Greitce . viii. (sy7z 5 42
They were not exact Semicircles, hut contain'd tlte bigger
halfof the Circle. 3703 MlxoM AletA. Exr.:-. 263 That the
first Story contain full so Fuot in height.
t b. inir. with of=. prec. Obs. rare.
366o JLOOME Archil. 11 d, Regula under Astragulus con-
taineth of one part. Ibid. C a, The Pillar with all his
ornaments, containeth of so Diameters.
c. Of a measure or magnitude: To comprise, be
equal to (so much or so many of a smaller measure
or magnitude, or a certain fraction of a larger).
3387 T REviSA idesn tRolls) II. 2$5 aMitz.) A cubite of
gemetric conteynt sixe comoun cubites. C 1391 CHAUcER
44
3
Raising a prefabricated wooden
tackle.
transept by horse, block and
S.ate Irei. Wk-. iGlobei 614/1 To contayne the unruly
people from a thousand evill occasions. z625 BACON Ess.,
A nger .Arb i 567 To conaine Anger from Mischiefe. x652x
HoBBEs Leviath. i. xviii, Covenants being but words and
breath, have no force to oblige, contain. constrain, or pro-
tect an man. 179: B-RKE A t. IVAI xs WILs. VI. 94 The
principles and opions, which have hitherto guided and
contained the world.
b. To restrain, put restraint on, repress (one's
fe:lin s, passions, etc.).
c z6:z CuIAMA 11id :::. 398 One that was my brother-
in-law, when I contain'd my blood, And was more worthy.
z697 DRYDEN 1l1rg. Georg. Iv. 97 Scarce can their Limbs,
their mighty Souls contain. 1712 STEELE Spect. NO. 438
Y i To contain the Spirit of Anger.
t12. To restrict, limit, confine. (Also rdfl.) Obs.
1579 LYLY Eufers (Arb) 148 Them that haue conteined
themselues, within the bandes of rtason. z6oz Hist. Eng.
in Hart. Misc. (Malh.) II. 415 My desire to contain the
work within some reasonable proportion. 1705 STANHCPE
J'.:rahr. 11. 215 To contain themselves within the limits
mark'd out for their Christian Course. z8z6 MAcKiToaSH
Bacan + Locke Wks. 1. -36 To excite a fearless spint of
inquiry, and yet to contain it within the boundaries which
Nature has prescribed.
t 13. To retain, keep, keep in, confine (within
limits of space) ; also refl. to confine oneself, re-
main, 'keep'. Obs.
c z565 LiNDESAY (Pitscottie Chron. Scot. (12F) o To pass
ho-neward to Edinburgh, there to contain himelf till be
was further advised. 1570-6 I' t, Pe-ramnb. Ken!
tzS26) 337 William consulted w ith Lar.franc how he might
conteine that treasure within the Realme. :596 StkKs.
.. ir,. . Iv. L. c And otbers, ahen the bag-pmeo t1rgs
i'th nuo. Conrit containe t:;eir Yrmne 1640 1. Hi AS. Nis
ur .. .i i 14 (ig 3 wrige not thyself. as !-eem-
ing uinab.e to cornra:n tLyself within thy skin. a 1674 CLS-
INIJON ilIs:. Re:. x". IiS33 740 2 [lHe] ordered his o:.Ler
small troops to contain tiemelves m those uncouth quar-
ters. 1703 Moxos- Mcc. Ex-rc. -43 As the Moderns
restrain Water, and contain it.
t b. intr. To keep oneself, remain. Obs.
c 1400 Ren:. ecsc 4;:6 That he may, er he hennes pace,Coiaevne undir obedience. x68z TATL A/s.iI. M As:. n.
42 Accusers' infamy is. urged in vain, While in the bounds
of sense they di,4 contain.
t c. To retain, keep in one's possession or
control. O's.
z596 SniAKs. Merch. V. v. i. o If you had knowne the
vertue of the Rin;: .. Or our owne honour tu containe the
]Zing, You would not Ien haue parted with the King.5 7 d6r N IIACO% his!. Dix:. xIv. iE It*, true the Eng'i h
stuck close to him ; but how they ere gaimed or contameca,
Writers speak no:.
t d. To keep, maintain (in a certain state" Obs.
1677 HALE Prin:- Orii nv. ii. 297 The Water by
heat and rarefaction easiv assuming the nature of Air, and
.. containing it self in that consistency.
14. To refrain from expreasing or yielding to
feeling, passion, etc. ; to restrain oneself; t to
refrain or keepfrn (obs.); t spec. to be continent,
keep oneself in chastity (olis.). (Cf. i i b.)
a. r/l.
c 290 S. Eng. Le1. . ioE 61 Heo ne cou e no-bing con-
teini hire ne !-peken no-},c-mo. 1382 WYCLIr I Cor. vii. 9
For if thei conteynen not hem silf, or Len no! chast, wed-
did be thei. c 1450 Castle lid. Life St. Cuthk. iSurites,
2669 And when fra greityg sho hir contende. 1590 Sia I.
S'i" lii:. eatc'': Ii;." ij h, Such..can very hardly
aifter b'c reformed and reduced to cuntaiie thenselues, aid
live "ider an-ydisciphine. .596 SIIAKs. 7am. Shr. Induct. i.
3ou lcare nrt imy -d, we can contain our selues, Were he
the voriest antic e it the world. 1778 lh'. LowTIt fr,-2:s!.
Isa. xlI. 14 Shall I kee, silence for ever? Shall I still con-
tain myself) tBS 7 P'al asall G- 15 Sept. 7/2 Let them
contain themselves and quit themselves like men.
b. inir. (for r-edi.)
1611 BiLLE I Cor. vii. 9 But if they cannot conteine, let
them marry. z62z BuTON A,:a.. MlCl. I ii. Ini. vii. I
03 He could contain no longer, but hasting home, invaded
his territories. 171o Sw wr Le. 21 Sept. iSeagers No won-
der she married, u1.en she was so ill at containing. 1719
Youwc Paraphr. 're- Wks. 1757 1. 205 Then Job contain'd
no more ; but curs'd his fate. 1726 CHETwOOD Adi'. Ce'af#.
R. B:vle 213 All our care was to contain from laughing.
which was a very hard Task. 1760 GOLDSM. Cit. U. iii. I
could hardly cor.tain when I saw the Daures dress their
heads with horns. 1553 G. LLOYD Ebb 4 Fow 11. 205 He
.. seemed hardly able to contain.
t 15. To bear oneself (well), behave. Obs.
a. ref.
1297 R. GLOUC. (1724) 547 Sir Simound de Mountford con-
seilede hom vaste, Hou bii ssolde hom conteini, the wule
the hataile ilaste. 1375 B)AcAIO' Bruce x:i. 277 Gif -e
conteyn ou manfully. C L450 1lin iv. 77 That lie shtole
contene sym.self myrily. :481 CAUN Godfrer xvii. 45
Thae good binhop of Puy..cunteyied hym moclie wysely
a1nd truly. cv5oo Laurelot 1130 Ncucr..was bena No man
in feild imore knyglhtly Iyi conten.
b. inir. (for rrfl.)
C 1350 " ill. rale'- 3.301 How that konmeli knit kun.
tcyiied on his stede.
t 16. inlr. (ior rf.) To be situated, remain (in
place). Obs. (cf. 17 b.)
1528 LYNOEsAY Drearn 666 Asia contenis in the Orient.
3563 IILL Art Garden. (593) 144 It doth cleanse the
places- also where the stones cor.taine.
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Completon
Completion (kgnplifan). [ad. L. conp/iia7n-
cm, n. of iction f. camp/?re to fill tip, complete.]
The action of completing or making complete;
the condition of being completed or perfected.
x657 CRONIwELLSO. : Apr., They may tend to the com-
pletion of the business. a 1744 POPE (J i, He makes it the
utmost completion of an ill character to bear a malevolence
to the best men. 1751 jouxsN Rambler No. 2o r 6 It is
necessary to the corupletion of every good, that it be timely
ob:ained. 1841-4 E1EKSON Ass. .Ila.uers Wks. (Bohni 1.
206 A plentiful f.;rune i, reckoned necessary..to the coin-
pletion of this man of the world. 1877 MRS. OLIHANT
-1akers ofJFl'r- v. 137 The past in its..stony completion is
always a poor substi:ute for the present.
b. Accomplishment, fulfilment (of a prophecy,
wish, etc.).
1659 H. Ituoso On I's. Pref. 16. 2678 CUnWORT Intell.
Syst. i. iv. :E- Virgil's forenentioned Ecloguc; wherein
there is .. anotner completion of them ithe Sibylline loks)
expected. a 1716 SocT1 .J 1, All the divine prediction%,
recei ing their ciup-.letion in Christ. 1736 IeITLFH Anal.
M. vii. 353 The apparent conpletions of prophhecy. 184::
T'Li.Ysy. C.ar.F,_r's D. 234 That my desirc .. By its
own energy fulil'd itelf, -\Mcrg'd in coimpletiuu.
t c. (with :p!.' A perfet:ion, an accomplishment.
i66* 111'. GwrEN, in Chr. Wordsworth D"umntntarySuffpl. (8: ' 34 Your Loniship, in whom are all those con.
:letions whth advance men to .. love and high esteemne.
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Complete (kjmplit), a. Forms: 4-5 cOm-
plot, -pleat, 6-7 -pleate, 6-9 -pleat, 4- com-
plate. [ad. L. compIl-us, pa. PplC. of complire to
fill up, finish, fulfil, f. corn- intensive prefix -t *pire
to fill (cf. pCus't full). Cf. I-. <omiple, compte
iin Palagr. 1530 ; the railier ('. wodl wa (0nsP/i,
up/i/D/c lhowt 1hc (oanaatic formi of the vb. c'-
p/r(c). About 160o ofrtn nccrned tco'mp/ee,
c.g. by Marlowe, Chiapman, and Sliaksperc.]
1. laving all its parts or imi bers ; comprising
the full number or amount ; embracing all the re-
4 6 quisite itefs, details, topics. etc. 
; entire, full.
In the language of form, completion refers to the
optional completion of a form. The more complete a
form is, the more it is isolated and less likely to
interact with other forms. When aggregating many
independent self-stable forms, their lack of
completion can allow reciprocal continuities to
occur with and between the separate parts.
question is how much completion can be
without obviating or
The
attained
denying reciprocity?
Partial "completion" of wall forms at
Forderer's St. John's Catholic Church
Center in Lucerne-Wurzenbach allows
formal interaction between space and
built form.
w:'
C 380 VYcuF Set. WJ'ks. 1. 323 Ech complect resoun tellik
treube Iat we shulde trowe. 1586 MARLOWE ist Pt. Tarn-
burl. I::. iii, Their shoulders broad for complete armour fiL
3597 HOOKER EccI. PoL V. § i9 (T.) When one doth wait for
another coming, till the assembly.. be complete. z6oa
SHAKs. Han. 1. iv. 52. s611 BIBLE 2 Macc. iii. 25 It
scented that hee that sate vpon the horse, had complete
harnesse of golde. x615 CHAPMAN Odyiss. VL 83 A coach ..
Stately and complete. 3740 JoHNsoN Life Barretier,
Those, who have received more complete intelligence. j856
EMERSON Eng. Traits, * Tistes' Wks. iBohn I 1. 117 Its
information is earliest, completest, and surest. 1871 RusKiN
.Mtunera P. 1 88o) Pref. 24 The preface is complete in itself.
2. Of a period or space of time : That has run
its full course, whole. Of action or events in time:
FiniShed, ended, concluded.
C 1386 CHAUCER AMerch. T. 649 The rourthe day compleet
fro noon to noon. - Nun's 'r. T 369 Whan bat the
M unthe..That highte M arch..Was complect. 2494 FAVA-4
CAron. I. xvi. tR.) By the tyme or space of v. yeres coni-
plete. i6o6 SHAKS. Tr. 4 Cr. Iv. i. 27 loue, let Eneas hue
.. A thou.and compleate courses of the Sunne. 1702 EVELYN
Diary (1S2 7 ) III 393, I was this day 81 complete. 1731
POIE Ef. Eurlington 78 Behold Villario's ten years toil
compleat 1879 LocKYER Elenr. Astro'r. 319 The Moon's4nodes perform a complete revolution in nineteen years.
3. Of an action, state, or quality: Realized in its
full cxtent ; entire, thorough.
x64.5 Ord. Lords 4- Com., Sus.fr. Sacramn. i Sincerely to
endeavour the compleat establishment of Purity and Unity.
z663 GERBIER Counsel 19 A man of compleat stature. 1727
DE FoE Syst. Magic I. IV. 11640) 115 The greatest and best
principles are often illustrated .. by their completest con-
traries. 853 KANE Grinnell Ex.. xxx. :8561 258 Next
came the complete inability to ohtain drink without manu-
facturing it. 1854 RONALDS & RICIHARDSON CArnr. TecAnol.
I. 19 One pound of peat requires for complete combu-tion
.from 70 to 134 cubic feet of air. :875 BRYcE Holy Ror.
Enz,. (ed- 5) 443 The triumph of the principle..is complete.
5 9
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Collage
COLLAGE k?-lIj'j . m.
[NTYM. drve de coler, § 78. |1 1753. Colage ou collage,
ENCYCI.. AdiniS ACALI. 183,5.1
|| Aclion de coller. 11. Action de faire adhdrer avec Ia
colle. Le - d'une affiche, d'un papier de tenture sur la mu.
raille. Le - d'une piece de menuiserie. 12. Action d'encol-
ler (le papier, pour l'empeclier de boire). 13. Action de
clarifier avec de ]a colle de poisson. Le - des vins.
60
COLLAGE, subst. masc.
A. - Action de coller des choses quelconques, resultat
de cette action. Un collage rapide, bien fait; le collage des
papiers peints, d'une moquette, des pices d'un meuble :
1. --- Nous avons travailld ensemble peniant un an.
C'dtaieint nies ddbuts : collages d'af/iches, distributions
tie tracts. Irrdld dtait fornidable : dix-Iuit heurcs tie
travail par jour, toujours volontaire pour les coups durs.
VAILLAND, Drdle de jeu, 19415, p. 10.
SYNr. Collage des itiquettes sur les bouteilles (cf. BRUNET
Le Matiriel vinicole, 1925, p. 539). Collage bout i bout de fragments
enregistris sur bande (P. SCHAEFFER, 4 la recherche d'une mus.
concrite, 1952, p. 205).
- Spscialement
1. [P. ref. A l'usage de la colle pour assembler]
a) CARAM. Fixation de deux pieces au moyen de
barbotine dpaisse. [Dans l'operation d'applicage] si [l'ou-
vrier] n'en met pas assez [de Ia barbotine] ou si la barboline
est trop ssche, le collage ne tient pas (A. BRONGNIART,
Trailj des arts ciram., 1844, p. 169).
b) PEINT. Composition surrdaliste ou cubiste ex6-
cutde ati moyen de diverses matieres (le plus souvent
papiers decoupdls) colldes sur une toile ou integrdes & une
partie peinte. Les collages de la premisre peinture surria-
lisle (cf. P. SCHAEFFER, op. cit., p. 47) :
2. Je ne sais si jamais poete a 6td plus pdndtrd de ces
vdritds fondanentales que Max Ernst. Et c'est une
premiere raison, de regarder, d'admirer ce peintre
comme un pote tres haut. A travers ses collages,
ses frottages, ses tableaux, s'exerce sans cesse la vo-
lontd de confondre formes, dvdnements, coulours, ...
tLUARO, Donner a voir, Peintres 1939, p. 97.
The key word in this definition is incongruous.
Through the addition of incongruous, self-stable
bits, a larger whole or continuity may be
achieved. Field organizations are usually
assembled from a series of collages. Once a
continuity is established from an aggregation of
smaller parts, that aggregation may become part of
a larger definition by interrelating with other
same-sized definitions, similar or dissimilar. The
same reciprocal and dimensional principles
accounting for the initial aggregation apply to
larger moves as well. Collage principles are those
which embody and organize the continuities,
completions, and containments, resulting in
formally intelligible aggregations. If there is to
be reciprocal interaction between the collage and
its environment, then, by definition, the collage
itself may never be complete.
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Leverkusen-Fettehenne, R.C. parish church,
exterior detail of concrete-glass relief window.
V
St. Matthias,
85 59
A8:,
2. [P. rdf. h certaines propritds des colles]
a) ENOL. Clarification des vins et des boissons al-
cooliques a I'aide de diverses matieres collantes qui
retiennent les particules (blanc d'muf, gdlatine, colle de
poisson, etc.). Des collages difeclueux (E. BoULLANGER,
Mallerie, brasserie, 1934, p. 291).
b) PA PET. Action qui consiste h plonger le papier
dans une dissolution gormimeuse de naniere A l'imprdgrier
de colic ain ('dviter les bavures de l'encre lorsqu'on
dcrit dessus. Synon. encollage. Le collage du papier vergi
(E. LECLERC, Nouv. Manuel complel de typogr., 1932,
p. 548). Le plan du grand Cointel ilait d'une.sinmplicii
formindable. Du premier abord, il jugea le collage en cuve
impossible (BALZAC, Les Illusions perdues, 1843, p. 744).
B. - P. ext.
1. [P. r6f. A A I b, en parlant d'un rdcit, du caractere
d'un personnage] Assemblage, juxtaposition d'didments
disparat es. Dire que M me de Guermantes est M me Une Telle,
c'est absolument faux. Son personnage est fail de recoupe-
ments el de collages (MonANu, L'Eau sous les punts, 1954,
p. 53).
2. Pop. Situation d'un liomme et d'une femme
vivant ensemble sans 6tre maries. Synon. concubinage:
3. I y a dans les families bourgeoises, souvent, un train
de refroidissement et de replitrages intdressds, presque
aussi ignoble et sans cour que dans les collages de
femme k homme. On se deteste, mais on se craint et
chacun met les pouces, parce qu'on pense h mille
circonstances on il serait ficheux d'etre brouillds.
E. et J. DE GONCOURT, Journal, 1860, p. 851.
Rare et p. miton. Personne avec laquelle on vit
en situation de concubinage. -- Et ton collage 4 propos,
tu l'as donc lpousi? (ZOLA, L'Oeuvre, 1886, p. 274).
O O Prononc.et Orth.. [k:>la: 3]. Ds Ac. 1835-)932. Etymol.
et 1list. 1544 collage du papier (Statuts des papeliers d'apr. Del-
boulle ds QUEM.). Udr. de coller*; suff. -age*. Freq. abs.
litter. : 66. Bbg. GulRET (J.). La Constr. adron. Banque Mots.
1972, no 4, p. 178. - SAIN. Arg. 1972 [1907), p. 233; La .ar
1920, p. 104. 61
BEHAVIORAL FORM CLASSIFICATION
Each of the form families may be given formal
self-stability by the manipulation of their
behavioral attributes. Form behavior embodies two
polar operational principles: intensification and
transformation.
Intensifi cation
* fr*BiLJ-1-y
~tS.T5~RNA7~flff
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Strengthening continuity, or intensification, of
any of the generative form groups may be
accomplished by the utilization of one or more
principles of self-stability. A continuity may be
intensified by the repetition and/or registration
of similar forms (shape and direction) in the
immediate vicinity of that continuity. The form
and direction of the continuity must be spatially
reinforced by the intensifying elements, creating
reciprocity between continuity and adjacent space.
C: 44 8r- PARK . ASVIsr.
b: PPoORTiow. ",.New M6q1V
2: B~q-LAnnvc-.
s
Shrine in front of Yakushi-ji Temple, near Nara. 3 G
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Tansformation
37
The operative opposite of intensification is
transformation. Transformation occurs when
existing environmental conditions need to be
countered. In a directional field organization,
transformation may occur by a reversal or other
major alteration in the initial direction.
Manipulation of the self-stability principles allow
intensifications to be build independently from the
environment. In this sense, transformations are
only possible if the transformed definitions are
self-stable. The relationship between
non-transformed and transformed bits is governed by
the same self-stability principles outlined in the
section on intensification.
Lucht en Water II, M.C. Escher.
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These eight to ten story vertical units
at Cuenca add up horizontally to create
a larger continuity normal to the
initial direction of the vertical units.
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S. SELF-STABLE INDUST14AL
BUILDING SYSTEMS
The general principles of form may be applied to a
broad range of construction technologies.
Repetitive industrial construction technologies are
agents of practicality in the architectural design
process. The era of hand-crafted aesthetics has
given way to Twentieth Century notions of
functionalism and industrialized processes. The
need for speed, standardization, and efficiency is
so deeply rooted in our culture that flexibility,
plurality, and traditional aesthetic considerations
are obsolete. What then is the expression of the
Twentieth Century? Is it merely a functionalisitic
representation of industrialized technology out of
control? Is it an attempt to disguise those
processes which have created such drastic changes
in our culture?
If we recognize a unity in nature and human energy,
it follows that science, art, and the humanities
are also inseparable. Frank Lloyd Wright addressed
this issue in his edict "form is function." These
two concepts must exist in a harmonious
relationship. As Buckminster Fuller says in Nine
Chains to the Moon:
When there is time perspective on [Henry] Ford
equivalent to the 400 year interval between
ourselves and Leonardo da Vinci, which enables
us to appraise da Vinci as the greatest artist
of the Middle Ages, Ford will undoubtably be
acclaimed by the people of that latter day as
certainly the greatest artist of the 20th
century. 62
Given an understanding of the concepts of
self-stable form(s) in a field organization, formal
and aesthetic issues may be addressed with the use
of industrialized building systems. The physical
nature of these systems is to be independent of
alternate systems. Components are designed with
strict operational, structural, and dimensional
limitations in mind. These limitations give
individual systems character and self-stability.
Although some systems tend to work better in
particular situations than others, there exists
such a wide range of alternatives and techniques
that almost all programmatic and functional
requirements may be accommodated.
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Republic Steel Mill, Cleveland, OH, by
Albert Kahn.
57.
Built for the San Antonio Hemisfair,
the Zachary system consists of pre-
fabricated boxes stacked agains4 a
monolithic slip-formed wall. U
5 8
Environmental and site considerations depend not
on the choice or design of a specific industrial-
ized system but on the formally literate
deployment of the system's components. If
reasonable formal principles are used to generate a
coherent aggregation, then there is virtually no
limit on flexibility for the architect. In most
cases, excessive uniformity and other unwanted
environmental effects inherent in industrialized
construction technologies may be avoided.
The formal inflexibility and failure of many
buildings result from both obsessive completion of
the industrialized components and an illiterate
overall aggregation of components. If definitions
have been completed, then there is no possibility
of interaction with either the environment or other
definitions. The result is merely a honeycomb-like
maze of individually isolated components.
Physical aspects of the primary structural system
ought to suggest the beginning of a definition or
territory. In this respect, the initial system is
not restricted to creating only one type of space
governed by the formal properties of one system.
Without completion there is an allowance made for
subsequent decisions that may either alter or
intensify the original move.
The advantage to designing structural systems by
this method is that it not only structurally bonds
the building together, but also may begin to define
partial containments and continuities of space.
The formal expression of physical properties in the
structural system then lends a unique character to
spaces and territories defined by structure.
Different structural systems may have different
formal implications, and so specific programmatic
and functional criteria may be accomodated by the
selective placement and aggregation of individual
systems. In this sense, form not only is use but
use is form.
If each system is designed to be structurally and
formally self-stable, then the option to deploy
different systems with varying formal implications
is left to the designer.
59
An unfortunate example of industrial
building technology.
42
ADiTiVE GROWTH FOM
Since it is possible to build partial territorial
definitions with the use of industrial building
technologies, the overall form and multiplicity of
form in an aggregation of building systems is
apparent. It has been demonstrated that larger
definitions may be built by the additon of smaller,
identical forms. The next 
step is to build the
larger definition or the addition of bits from
non-identical systems. The result would be similar
to a model built from Legos, Tinker Toys, and an
Erector Set, and even though each modeling medium
has its own formal* and structural implications, a
coherent whole can be achieved through the use of
reciprocal forms and dimensional considerations.
*(The dimensional system need not be only finished
parts.)
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This Southern Italian town is clearly a
more humane and interesting aggregation
of components than the preceding
example. 61
While it is possible to create larger definitions
by the addition of dissimilar components, the
variety attained by employing several systems is
essential to the basic concept of plurality of
architectural form. As in the Iberian and Italian
hilltowns, the addition of individual definitions
results in a non-repetitive and hence transformed
whole, even though the construction and
organization principles may be very constant.
Transformation and the use of multiple self-stable
components allows us to achieve plurality and
variety in form.
62
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6. CONCLUSION MODELS
When designing with self-stable industrial building
forms, it is restrictive to work 2-dimensionally.
To begin with, continuities must be treated in a
"lineal" manner (as opposed to "linear" which
implies 2-dimensionality). Space is by its nature
3-dimensional and the only effective way to
understand it is to model it in three dimensions.
Further, given the 3-dimensionality of the various
building systems involved, it is impossible to
arrive at an understanding of the spatial relation-
ship between self-stable components without
modeling them in three dimensions.
The modeling process also lends itself to working
additively. Individual components can be amassed
and then aggregated in a manner appropriate to the
basic principles ("facts") of form already
discussed.
'65
Several study models assisted in the design of
individual industrial building systems. Although
many different conventional industrial building
systems exist, careful selection and modification
of those systems was important in order to arrive
at formally workable definitions. In particular,
the folding skeletal wall system had to be
carefully designed to achieve the desired physical,
structural, and formal properties while not
obviating its repetitive construction attributes.
Once the systems were seen in 3-dimensional space,
their unique physical and formal properties could
be identified and explored.
Although it is hoped the systems developed in this
thesis may be applied to a variety of use
situations, the selection of a specific site
(Government Center Plaza, Boston) assisted in the
aggregation and design process. Site and use
considerations must determine the juxtaposition and
dimension of individual spaces in any reasonable
building design. Choosing a specific site provided
clues to the initial round of form decisions at the
urban scale as well as the organization of
different sized individual habitable territories
and zones. Although site and use issues are66
crucial to the design of any building, these
considerations were given less than the usual
attention. It was considered most important for
this exploration to deal with industrial
construction technologies and generic architectural
form principles.
67
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APPENDIX a.
DISELACED SURFACE GROUNDFORM
J '5--i5CurjMeO
e.AW
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Displaced surface forms are
concerned with foundations and
site-related issues. In formal
terms, the idea is to displace
areas of existing ground form by
elevating them to allow access
continuities to be established
between the displaced surfaces
and the underlying zones. In
plan, displaced edges take on the
form of partial containments and
establish large scale continu-
ities. Territorial definitions
of this nature and scale suggest
large public gathering areas such
as plazas and ceremonial places.
'75
Because the displaced surface is
identified with public use, it is
desirable to build vertical
access and service cores from its
components. If this is possible,
then not only does the system
allow intensification of ground
forms, but it also builds
reciprocity between the ground
forms and the upper building.
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In addition to the vertical
displacement of ground forms,
displaced surfaces may be
"floated" horizontally.
Treating surface forms in this
manner leads to a directional
intensification of the hori-
zontal. It also implies that
the region between raised form
and the ground may be established
as an access continuity. This
notion of continuity creates
reciprocity between the two
regions.
Horizontal surfaces (ground/roofs) are
displaced by this village's closure.
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APPENDIX 'a
MEGA flHIC SPINE
The formal intent of the
megalithic spine is to build
large scale continuities. These
provide workable definitions
large enough to reciprocate with
the overall urban fabric of a
large city, yet small enough to
be recognized as building-sized
definitions. By creating urban-
sized continuities, the mega-
lithic spine system works in
a manner similar to the backbone
of an animal. The backbone is
the common component to which
appendages are registered.
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In order for any building system
to be considered formally stable,
basic dimensional and reciprocal
criteria must be met. In this
instance, dimensional consider-
ations are resolved through the
use of multiple precast
components. Territorial and
reciprocal considerations
lead to the use of a triple
column arrangement and the
cantilevered spandrel beams. All
components are 100% precast with
the exception of the two-hundred
foot spandrel beams. The lower
precast portion of the spandrel
beams are hoisted into place and
secured, and the upper section
and webbing are poured in place.
The precast bottom portion is a
support for formwork while the
upper half is poured. By
allowing the webbing and top of
the beams to be cast-in-place,
homogeneous structural connec-
tions to the cip folding
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Formally, the clustering of three
or more columns is intended to:
(1) create the beginnings of
territorial definitions at the
column base with the possibility
of an intensification of that
territory through the use of an
alternate formal system (probably
ground forms); and (2) with the
notion of cantilevering spandrel
beams , to create major vertical
continuities.
Each column is a precast cylin-
drical form. Column sections are
connected to a precast spatial
tree. The precast tree enables
an inter-column connection to
occur, thus providing some
lateral stability to the columns
by inducing a moment connection.
In this sense, the column cluster
resolves some horizontal loading
situations by working like a
vertical cantilevered beam. The
interconnections react as shear
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Spandrel Beams
The basic structural implications
of the spandrel beams have
already been discussed. They are
the components which establish
the largest horizontal continu-
ities (200 feet maximum). The
spandrels are approximately
sixteen feet deep with openings
at every thirty feet for lateral
access. The spandrel beams are
vertically located at a minimum
of thirty feet, establishing
major access continuities. These
access levels function similarly
to those in Habitat.
Spandrel beams in the Government
Center parking garage, Boston.
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Precast Flooring
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Primary access continuities are
built from precast double "T"
sections. The maximum allowable
span is sixty feet with the
possibility of up to a fifteen
foot cantilever. A general rule
for cantilevers is that they can
be no greater than one-fourth of
the initial span.
Flooring is supported directly by
the spandrels at one of two
points. The first loading
condition occurs at the top of
the spandrel, allowing the double
"T" section to pass over and
establish some horizontal
intensification. Cantilevering
of the double IT" section only
occurs at this position. The
second support condition occurs
at the base of the spandrel.
S7
Here the double IT" rests on the
original precast component of the
spandrel and is supported in the
same manner as is the cip
formwork for the upper section of
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APPENDIX C.
CONT1NUOJUS SURFACE SKELETAL WALL
Although the folding wall system
is the most difficult system to
design, build, and define, its
formal attributes are the most
rewarding of all the building
systems. To begin with, a
continuous surface structural
wall system not only serves as a
major structural element, but its
flexible formal and folded
surface qualities are ideal for
building partial containments and
room-sized definitions.
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Formal properties of the folding
skeletal wall system imply
deployment in a manner intensify-
ing main built continuities (such
as spandrel beams), even though
large definitions may be created
by the selective addition of
registered built wall zones.
Individual bits of wall or wall
zones may be considered habitable
because they are spatial. In
other words, the folding
properties of the wall system
a ll o w num e r o us p a r t i a1
territorial definitions to
occur. These definitions may or
may not be intensified or
transformed by the use of another
building system (usually a
secondary system). The overall
form of the folded wall system
resembles that of bone marrow.
The homogeneous addition of many
different surfaces results in the
creation of multiple small
spatial definitions; the lineal
tn -
4ten - i:s- yee~s r-iy unr~4 te- spo ea-
I znien.-/r rr-A
- z frsmvt T1i4 efT 'CAc4'~j. '0 be eL WL~9 e-s P"V-1LSVW 1%w VV toI Pi ro J
---- -+ m'it~~ "* T- r it
d VW) u (= rr- e- is- mo
.. :tn--Feee--. TEam J2Peurj Tose-rc
K BTMDDN
tEZ~+ I L-V- t--
YrVE45AV7 4L[.A4 15 0-
" eTo
Lew -r
t
y
94
mIT
T T~~V- -K L&?Er6
addition of numerous spatial bits
creates a great deal of flexibil-
ity in overall form definition.
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One of the greatest difficulties
in designing with a system
allowing so much formal freedom
is that additive continuities
(especially horizontal) are a bit
problematic. This dilemma became
apparent during the first three
or four attempts to model the
system. Initially, a modified
tunnel formwork system was
thought to be the best method of
building a folding wall system.
However, two problems with the
smaller territorial scale
occurred. First, breaking away
from completed cellular defini-
tions proved to be a difficulty
and second, the removal of
formwork disallowed the casting
of surfaces on the face of the
structure. Several modifications
were made to the tunnel casting
process to alleviate this
problem, but none was very
successful.
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Horizontal continuities were the
most dif f i cult to buil d .
Initially, it was thought that
larger horizontal definitions
could be assembled through the
lineal addition of cells.
Although this technique yielded
some success, the approach seemed
to be contradictory to the nature
of the design of the system. The
tunnel casting system works best
when the form is cast, the
formwork removed, placed on top
of the newly cast part and then
recast. This sequence implies a
greater emphasis on the vertical
nature of the overall form. To
get the tunnel forms to read
horizontally, one must fight the
nature of the system. For this
reason, the tunnel casting method
was abandoned.
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A systematic method of casting
with reusable formwork panels was
then developed. While overall -. COL--ACI-N -f 0L IN 000AP01 Of LOS
3. :AC IA00 E CONC0 10 In LOS muROS.
f ormal goals do not vary f r o m . ENCO LOA0.
S. COL3OCACIO Of LOS TACQWES 0TMR1.
initial intentions, the methods * *
used in achieving those goals has
been altered. Similar to the
SIMIX system developed by Waclaw
P. Zalewski, this system provides
for the addition of standardized
formwork panels culminating in
wall forms of variable length and
height.
Variable wall forms (circular and
angular) are built by construct-
ing two plywood templates which,
when placed between the formwork
panels, prevent a specific area 47
or geometry from being poured.
The two templates are reusable.
The circular geometry was
intended as a non-structural
d-efinition used only when
movement or access is hindered by
excessive wall material.
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The angular (450 ) geometry has
more extensive ramifications. To
begin with, the angle is used
when formal criteria indicate
that a lateral shift in the
vertical
by the
flow
stru
of forces induced
cture's weight is
necessary. Shifting vertical
loads in this manner gives the
folding wall system a certain
amount of horizontal movement.
The 45 shift also allows chunks
of built wall zone to define
large continuities and terri-
tories which are distinctly
different in character from the
smaller definitions.
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llrecast Flooring
Floor slabs are the only precast
components in the skeletal wall
system. They measure twenty five
by thirty feet in length, and
linear perforations at selected
intervals along the length
accommodate reinforcing bars from
the cast-in-place walls. It is
important that a rigid connection
be established between the floor
slab and walls for structural
reasons.
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Formwork
The standard formwork panel
measures ten feet in width and
twelve feet high. Horizontal
addition of three panels equals
the length of a precast flooring
component. The twelve foot
height dimension also works as a
multiple of three. Reference
levels occur at thirty-six foot
intervals. The secondary system
proposed in Appendix D registers
to the wall system only at
thirty-six foot intervals,
requiring four levels to match
the thirty-six foot dimension
built with the wall system.
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The relationship between wall and
floor components is critical to
the overall structural integrity
of the additive wall form. By
introducing a 450 geometry into
the primary structural system, a
resolution of the horizontal
and vertical components of the
45 thrust is required. Wall
sections adequately manage the
vertical components, but the
precast floor slab is designed to
resolve horizontal forces. The
overall wall system can be
stabilized only in this manner,
indicating that floor placement
is somewhat more than random.
This relationship establishes the
formal principle of "continuous
surfaceness." For the wall
system to be structurally stable,
a homogeneous three-dimensional
planar aggregation is required.
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APPENDIX 0
SECONDARY HABITATiON AND CLOSURE
The concept of the secondary
system is quite simple. The base
unit is a propped-up sixteen foot
square plate. A square geometry
was chosen because it has no
dominant directionality. Non-
directional form is especially
suited to the secondary system
because it does not, formally
speaking, embody movement. A
territory without movement or
access may be considered a
private, habitable unit. The
office and administration
buildings designed by Herman
Hertzberger in Apeldoorn,
Netherlands are the primary
reference for this system.
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Interior of Hermann Hertzberger's office1Io building in Apeldoorn, Netherlands.
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Like the previously mentioned
structural and formal systems,
the secondary system is formally
and structurally self-stable.
Structurally, the system is
designed to support itself up to
four levels high. Beyond that,
assistance from one of the
primary systems is required.
What makes the secondary system
different from the primary
systems is that, instead of
beginning with large continuities
and allowing their structural and
formal characteristics to define
smaller partial containments, the
privacies are defined first. The
sixteen foot increment is
considered a typical private use
space dimension. Larger
continuities may be reached by
adding the individual components
in a coherent manner.
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Closure
Closure consists simply of
building a flat weather screen
that registers to the exterior of
the secondary system. Building
large continuities in the
secondary is accomplished by
first designing the larger form
of the closure and then register-
ing the three-dimensional second-
ary system to the enclosure.
Larger continuities of form may
then be build from a system of
self-contained privacies. It is
expected that forms and sub-
divisions of the closure will
meet the basic formal and
dimensional principles outlined
in the preceding sections.
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